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What is ASD?

� Analytical Software Design
� ASD is a component-based technology supported by a 

toolset for:
� constructing correct industrial scale systems from verified

componentscomponents

� ASD provides:
� Support for specification of interface and design models
� Visual verification based on automatic generation of formal 

models
� Automatic code generation (Java, C++, C#, MISRA-C)

� ASD guarantees:
� equivalence between ASD models, formal models and runtime 

behaviour of generated code
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Why is it different

Traditional 
model Is the model correct ?

Source 
Code

Is the 
source 
code 

correct ?
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✔

Why is it different

Design 
Errors

ASD 
model

Generate 

� ASD Models are: 

� Precise

� Complete

� Traceable

� Correct

� ASD Models are: 

� Precise

� Complete

� Traceable

ASD:Suite 
guarantees 
equivalence

EU patent 1749264

Hong Kong patent HK 1104100

Formal 
model and 
verification

Generate 
formal 
model

Source 
Code

Generate 
source code 
from verified

model

� Correct

� MISRA C 

� C++

� C#

� Java

✔
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Semiconductor industry case

� Nanda Technologies GmbH builds 
wafer inspection systems
� Robot, lamps, camera, filters, sensors, 

safety shutters, ..
� Lot of signals to process

� External wafer control requests
� Hardware feedback (functional and failures)
� Parallelism needed for optimal throughput

� Lack of time and people

� Nanda Tech decided to use Verum’s 
ASD technology
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Software architecture (simplified)

Controller
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Stage Design

start, stop started, stopped

Scope of 
component

Stage interface

Stage

start, stop

start, stop started, stopped

started, stopped
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ITrack interface ITrack interface

Stage

XTrack YTrack



First attempt

� Make models 

� Use code generator to 
automatically generate 
code (not verified)

Traditional 
model

Is the model correct ?

code (not verified)
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Source 
Code

Is the 
source 
code 

correct ?



First attempt: design model
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First attempt: results verification
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First attempt: results verification
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First attempt: change design model
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Second attempt: results verification
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Impact on development process

Implementation Defect Feedback Loop

Specification & Design Defect Feedback Loop

Process and Data Flow

Requirements
and context
analysis

Context and 
Requirements
Specification

Decompose 
(sub) system into
manageable units

(sub) system
architecture

Specify & Design 
Components

Design 
Components

Design documentation

test

Tested 
Components

Manually 
Implement 

Components

Implement 
Components

Source 
code

Unit Test

Formal

verification

Validation by tests

Verification by tests

Verification and Validation
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Impact on development process

Cumulative effort in conventional software development

Integration & Testing

Implementation

Engineering: Requirements, Architecture, and Design

Cumulative effort based on ASD
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Practical difference between 
testing and verification

SW under test Released SW≠

Tracing off

Testing: finding (some, but not all) errors in T1 ∩ T2

Verification: finding all errors in T1 U T2 U Untested traces
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Test HW

Runs on

Target HW

Runs on

Tracing off
Optimizations on
Etc.

≠

Faster CPU’s
Multi-core
More memory

Testing only 
exercises the 
set T1 of all 
possible traces

Testing only 
exercises the 
set T2 of all 
possible traces



Impact on testing phase

� Testing phase shorter:
� Reduces to between 10-20% of end-to-end development work

� Determine quality rather than establish it
� Increases objectivity of decision of release� Increases objectivity of decision of release
� Increases overall predictability of release

� Focus shifts from verification to validation
� Test engineers must possess (more) domain knowledge
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Future extensions ASD

Lots, but the following ones impact (system) testing:
� More verification tests

� E.g.: Check use of context parameters: write/initialize before read

� Component validation tests� Component validation tests
� Does component include certain behaviour
� Does component exclude certain behaviour

� Long(er) term: design time simulation
� Exploration design space supported by design time verification 

and validation
� Focus from Testing towards Quality Assurance (like other sister-

engineering disciplines)
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And the results for the industry case?

� 17 ASD components plus hand 
written software

� More than 100.000 execution 
scenarios verifiedscenarios verified

� 25.000 LOC in generated C# code

� Defect free software of ASD 
components in production use for 
several years now without one 
single reported (SW) failure!! 
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Ericsson Says…



Questions
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